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(57) Abstract 

Malonic diestere derivatives represented by general formula (1) and phannacologically acceptable salts thereof being capable of 
preventing lCAM-1 and VCAM-l, which play the major roles among cell adhesion molecules, from binding to leukocytes; and cell adhesion 
inhibitors containing as the active ingredient at least one of the above compounds and serving as excellent immunosuppressants, 
anti- inflammatory agents, antiallergic agents and tumor metastasis inhibitors. 
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(CH2)3 



CHn 



CH2 

-OCH2- 

-OCH2- 

-OCH2- 
-OCH2- 



169-170.5 
(AcOEt) 

205-206.5 
(AcOEt) 



-NHCO(CH2)2- H . 179-181 
-OCH2- H 156.5-158.0 
CH2CH2 H 138.5-140.5 



127-128 



CH2 H 173-176 

CH2 H 182.5-183.5 



181-183 



CH2 H 142,5-144.0 



CH2 H 158.0-159.5 



164-166 



124-125 
(iPrgO) 



131.5-133.0 
H (iPraO-AcOEt) 

156.0-157.5 
H (iPrgO) 



164-165 



-OCH2- H 179.0-180.5 



C22H23N3O5S 
59.85. 5.25, 9.52 
59.72. 5.16, 9.42 

C23H23N3O5S 
60.91,5.11,9.27 
60.88, 5,02, 9.22 

C24H26N4O6S 
57.82. 5.26, 11.24 
57.90,5.13, 11.28 

C22H23N3O6S 

57.76, 5.07, 9.18 

57.77, 5.06, 9.26 

C23H25N3O5S 
60.64. 5.53, 9.22 
60.54, 5.50, 9.30 

C24H27N305S 

61.39, 5.80, 8.95 
60.90, 5.72, 8.86 

58.59. 5,34, 8.91 
58.39, 5.33, 8.88 

C23H25N3O5S 
60,64, 5.53, 9,22 
60,62, 5.48, 9.26 

^23^^25^3058 
60.64, 5,53, 9.22 
60.53. 5.49, 9.28 

^23^25^3058 
60.64, 5,53, 9.22 
60.41,5.48, 9.23 

*-'24'^27'^306S 
HRMS 485.1621 
485.1621 
C23H22F3N3O5S 
54.22, 4.35, 8.25 
54.05. 4.30. 8.29 

C22H22FN3O6S 
55.57, 4.66. 8.84 
55.82. 4.68, 8.99 

C22'^22^'^306S 

53.71.4.51.8.54 
53.51,4.51,8.63 

C23H25N3O6S 
58.59, 5.34. 8.91 
58,44, 5-34, 8.70 

C22H22 PN3O6S 
55.57, 4.66, 8.84 
55.51,4.72, 8.65 

C22H22OIN3O6S 
53.71, 4.51. 8.54 
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X 


Y 


z 


R2 




C, H, N 


20 




NH 


CI 
CI 


-OCMej- 


H 


amorphous 


HRMS 519.1231 
519.1234 


21 




NH 


-OCH2- 


H 


163.5-165.0 
(iPrjO) 


^ 22 "2 1 ^ '2 '^3^6'^ 

50.20, 4.02, 7.98 






CI 






50.08. 3.96, 7.89 


22 




NH 


SMe 


-OCH2- 


H 


155.5-157.0 


C23'^2S'^306S2 

54.86, 5.00. 8.34 
54.80. 4.96. 8.54 


23 




NH 


OMe 


-OCH2- 


H 


123.0-124.5 
(iPrjO) 


^231^25^3075 
56.66.5.17, 8.62 
56.75. 5.20. 8.69 


24 




NH 


OMe 


-OCMej- 


H 


136.0-137.5 
(iPr20-hexane) 


C25H29N3O7S 
HRMS 515.1726 
515.1709 


25 




NH 


Mo 


-OCH2- 


H 


170-171 


p LI M r~\ 0 
^23'^25N3Ugb 

58.59, 5.34, 8.91 

58.42, 5.38, 8.83 


26 




NH 




-0CH2- 


H 


188-190 


^22'~^22^4085 

52.58,4.41. 11.15 
52.51,4.40, 11.07 


27 




NH 


NHAc 


-OCH2- 


H 


191.0-192.5 


HRMS 514.1522 
514.1531 


28 




NH 




-OCH2- 


H 


185-187 


r* u Ki r\ ci 
^24rl25'^3W^ 

57.70, 5,04, 8.41 

57.56. 5.03, 8.26 


29 




NH 


/=\ 


-OCH2- 


H 


130-132 
(iPr20-AcOEt) 


55.01.4.84, 12.22 

54.78.4.85, 12.02 


30 




NH 


(69 


-OCH2- 


H 


179-181 
(iPrsO-AcOEt) 


C26H25N3O6S 
61.53, 4.96. 8.28 
61 33 4 96 a 28 


31 




NH 







H 


153.0-154.5 
(iPrjO) 


C24H25N306S 

59.61.5.21,8.69 

Dy.Do, J.lo, o.DD 


32 




NH 




CH2CH2 


H 


115-117 


C23'~'25'^305S 
60.64, 5.53. 9.22 










CA c AO r» i 0 
oU.oU, 0.4o, y.1^1 


33 


Me-Cq^ 


NH 




CH2CH2 


H 


157-157 


C24H27N3O5S 

61.39, 5.80. 8.95 












61.37. 5.98, 8.59 


34 


Oqi^ 


NH 




-OCH2- 


Me 


154-155 


58.59. 5.34, 8.91 












58.59, 5.40, 8.66 


35 






\=/ 




C02Et 


amorphous 


C25H27N3O8S 

HRMS 529.1519 
529.1478 


36 


Me-Cq^ 


. NH 


-0- 


-OCH2- 


H 


159-162 


C23H25N3O6S 
HRMS 471.1464 














471.1470 
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w 



37 



38 



39 



40 



41 



42 



43 



44 



45 



46 



47 



48 



49 



50 



51 



O 

a 

0 
0 



r-V 

CF3 



CF3 

r-V 

CF3 
CF3 
CF3 

rV 

CF3 
CF3 

rV 

CF3 

CF3 

Me 



NH 



-CONH- 



NH 



NH 



NH 



NH 



NH 



NH 



NH 



NH 



NH 



NH 



NH 



NH 



NH 



Me 
OMe 
OM 



OMe 



OMe 



CI 



NO2 



C. H. N 



CH, 



-OCH2- H 



-OCH2- H 



-OCH2- H 



-OCH2- H 



-OCH2- H 



-OCHo- H 



-OCH2- H 



CHsCHj H 
-0~ "^^^2- H 



131.0-132.5 
(iPrsO) 



-OCH2- H 135.5-137.5 



95-96 



— CH2CH2 H 135-136 



125-128 



156-157 



160-162 
(iPraO) 



125-126 



-OCH2- Me 85-86 
-OCMej- H 13M33 



176-177 



186-189 



198-199 



167-168 



131-133 



C19H20N4O5S 
50.87. 4.49, 12.49 

50.83. 4.41, 12.74 

C22H24N20y I/5H2O 
61.16. 5.69. 6.48 
61.22. 5.57.6.45 

^20^23^305 

59.84. 5.78, 10.47 
59.48, 5.72, 10.41 

C25H23N5O5 
62.10, 6.88. 14.48 
61.99. 6.84. 14.47 



C24H31N5O6 
59.37. 6.44, 14.42 
59.29. 6.40, 14.87 



C20H21F3N4O6 
51.07, 4.50. 11.91 
50.89, 4.50, 12.26 

C21H23F3N4O6 

52.07. 4.79. 1 1 .57 
52.04, 4.69, 11.73 

C21 H23F3N4O7 
50.40. 4.63. 1 1 .20 
50.38,4.55, 11.11 

C22'^25F3N407 

51.36. 4.90, 10.89 
51.50, 4.78, 10.78 

C23H27F3N4O7 
HRMS 528.1832 
528.1825 

C20H20CIF3N4O6 
47.58. 3.99, 11.10 
47.32. 3.87. 1 1 .22 

^201^20^3^508 
46.61,3.91, 13.59 
46.62, 3.95. 13.59 

C21H21F3N4O5 

54.08, 4.54, 12.01 
54.15, 4.51. 12.14 

C21H23F3N4O5 
53.85.4.95. 11.96 
53.86, 4.90. 1 1 .99 

C23H26N4O6 
60.78. 5.77, 12.33 
60.41, 5.65. 12.04 
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^.t?, (X) 



52 



53 



54 



55 



63 



64 



65 



67 



Me 



SMe 
OEt 



OEt 



5^ i-^V 



58 rcTi 



59 



60 CT" 



6. UL^a. 



OE 



N 
OEl 



NEt2 



66 



NEto 



NH 



NH 



NH 



NH 



NH 



NH 



NH 



NH 



NH 



NH 



NH 



NH 
NH 



NH 



NH 



<h 
o- 

Me 

-<3- 

OMe 
OMe 
CI 

NO2 



-8- 



NEto 



-o- 

-o- 

NH 



CH2CH2 H amorphous 



^^^^s^ H 193(decomp.) 



-OCH2- 

CH2CH2 
-OCH2- 

-OCH2- 

-OCH2- 
-OCH2- 
-OCH2- 

-OCH2- 
-OCH2- 
CH2CH2 



H 



155-157.5 



H 140-143 
H 112-113 



H 136-138 
(iPrsO) 



H 114-115 



Me 123-124 



H 129.5-130.5 
(iPraO) 



H 158-160 



H 161.5-164.0 



105-106 



H 190(decomp.) 



H 199{decomp.] 



C24H2gN405 

HRMS 452,2060 
452.2055 



C25H26N405S 

HRMS 494.4624 
494.1624 

C2sH28N407,4/5H20 
58.77. 5.84, 10.97 
58.57, 5.56, 10.92 

C26H30N4O6 
HRMS 494.2165 
494.2165 

^24^^25^306 

63.85, 5.58, 9.31 
63.60,5.51,9.15 

C25H27N3O6 
64.50, 5.85, 9.03 
64.64, 5.86. 9.18 

C25H27N3O7 
62.36. 5.65, 8.73 
61.96, 5.61.8.68 

C26 1^29^307 
63.02, 5.90, 8.48 
62.87, 5.94, 8.31 

C24H24CIN306 

59.32, 4.98, 8.65 
58.96, 4.99, 8.57 

C24H2-iN408 

58,06, 4.87, 11.29 
57.89, 4,80, 11.33 

^28^27^306 

67.05, 5.43, 8.38 
66.69, 5.42, 8.67 

C25H27N3O5 
66.80, 6.05, 9.35 
66.63. 6.00, 9.25 

C26H28N406.HCI 

59.03. 5.53. 10.59 
58.79, 5.44, 10.54 

C28H33N505.HCI 
60.48. 6.16. 12.59 
60.29, 6.10, 12.65 



C26H3iN505S,HCt,1/2H20 
191(decomp.) 54.68. 5.82. 12.26 
54.64. 5.79. 12.44 



CH2CH2 H 147-150 



C26H33N505S,HCI.H20 

53.65.6.23. 12.63 
53.87,5.95. 11.89 
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b hjfii©i*isifflfla^u 9 3 7 fisa ( t h ^fci<m*ffl)ia^*) tomm^z 

t:hlK#IIMa*llil*gl*I)SiEflS (HUVEC) &hhi'>^'-D 
=^> - 1 ( I L - 1 ) -nmWit^Z t(Cj;f)ICAM-K VC 

AM-is ELAM-1 m(D^m^^o^%Mtn%m^ixi,o mm2 

4 [I#raf^T-(is ilc: ICAM-K VCAM-1 (D ^Mf^f^^ 

5 (J. Immunol. 144, 2558 (1990), ibid, 149, 698 (1992))o I L - 1 t' 
2 4a#fe^fiJ^ bfe H U V E C $:ffll>T^iiaigSKIt*tf ^ ^ h T" . 
ICAM-K VCAM-^1 & ^bfeg«S)S%|£i^-e^So 

IS®|<b^tl®^»nB$S3&. I L- 1 T-HUVE CSfiJigtrSB^ 
i:. HUVECi:U937 h\z^\-y :b z i: J: t) ; iSI^ 

2 0%'^7:^JiSjajfilf«St>'l 0 ng/mljfllg|^j$iai|iaiimia^(E 
CGF) &^tfM19 9tgtl!l (tg^ffl) {Cv?3iUfe HUVEC*. 
965t=]^-'y>=3-hrb-h (^K) t2xl0''/'i'x;i/-r 
otSIIb. 3 7°C. 5 % C 0 2T-(?tg« bfco 2 4 B§^Jg«f^. 

vfl^J^ililff St>-E C G F §^S7&iV>M 1 9 9 (?5t^ffl) T- . 
HUVEC42[i{5ErfLfco»:tC. t h^>^-D^:^r> - 1 /J(I 
L-1/?) *10U/ml^tftg«fflM199 tgtlilT' 2 4 ^ffllg* 
Lfeo-:^v U937 $ai!av?3a?t(lxlOVml) lml$)fe 
D 1 mM B C E C F - AM?grS (W^^lilX^) * 1 0 >u 1 T 
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mu 9.3 imm^. 'J ymmm^m:k^7K (pb s (— ) ) t- 20 

ft, 1 0 % -> i-S^MlfilJf ^^tt R PM I - 1 6 4 0 tgtlilfCvf ii 
b;t(lxlOVml)„HUVE C &?5t?tfflM 1 9 9 tgtftT- 3 

0 ^7t?f U t o iSl^^b ^t) 4 V ^ f- ;u ;^ ;i/ jj^ ^ s/ K mm L > ^ (c 

fg«fflM i 9 9 tgtllJT- 1 0 0 OfStC#f?bfe*)®§ 8 0 jiil/^x. 

ji't'^mm btco m^^xmytmmu 937 mmnmm^ 2 0 // 1 / 

rt7:n;uf o-^SD bfc ( ISl^'fb^!^® 1 0 ^M) o 1 0 

OOHIc. MU. l:^fe^3S<C^^, 3 7°C. 5 % C 0 2 T T- 3 0 ^ ^ 
iS« bfeo ^S-i^x^i/fe, PBS (-) 100a1T"2 [sljitf^ UT, 
*S*lfflflS*ll^i Ufeo 0. 1 % Kt^ v;i/ffi^^:^ h ij ZN7j<?§?t4 

^^SiaSil^U (Excitation 490nm, Emission 530nm) . 1tSiSA=' 

Ltzu 9 3 7 mM^^tbtzo T^izvt^x. 



/PS**S 3 (Ctt; to jb\ 1 0 0 %4^gx SPPffl^tCot^Ttt 1 

tg^fflMl 9 9^fl!il3y?5ibfeHUVECS. 9 6^:n^-^y 
5 % C 0 2T-^tg« bfco *<J 2 4 ^^ItgSft, i^^fflM 1 9 9 tgtlii 



(%) = 1- 



iL-ip»ii<;)Siiii!sa-iL-ip?f;$]!iiijtiBg(Dgiiiigfi 
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K iz^^m ^ ^ izismmu i 9 9 i^mr- 1000 i^iz^Js^Ltz 

© ^ 8 0 1 /'i'x;i/-r^?iSn 1 ^^tgif Ufco IL- 
1 /3 ^^tstSmmU 1 9 9 tgtlllS 2 0 // 1 /-^xyi/fo-^jD 2 

4mmmmLtz ( i l - i /scD&mmm i o u/m i . umt^^ 
o)mmm& i o /zm) „ u 9 3 7 ioisav?j®t« ( 1 x 1 0 v 

ml)lml*fct)tlmM BCECF - AM^§^^^ (ID^M^X 

^) ^lO/zi-roiDx.. fK^%TX' i^m^ >^^^ - h bxmit 
mmbtzo m^m^u 9 3 imm^. p b s (-) t: 2 [Hi?5trtfs^ 

1 0 %'^>'fl&jaifilr»4^tJR PM I - 1 6 4 0 Jgtt{Zv?3i bfc ( 1 
xlO^ml) o HUVEC^&?5t?tfflM19 9tgt1!if.3[l]r5fer?b 

fcm. iummu 1 9 9 tgtui* 8 ou i/ox.)\yRzj^mm^m\j 9 3 
7 m^'smm^ 2 0 u 1 /'^ x-jimmbtzo 1000 Ete. § 

iU. l^feia-t*^. 3 7°C. 5%C02TT- 3 O^^^^bfeo =& 

<y:^)u^. PBS (-) 1 0 0 1 1- 2 [i]?5fert LT . ^mmmm^ 

m^Lfzc 0. 1 % h-x'>;i/SiiK:»- h U ^7 ATki^rS* 1 0 0 /i 1/ 

(Excitation 490nm, Emission 530nm) ^ LtzU 

9 3 7 mmmtiMibtzo TiCtct!eot. ^a}rnsij¥*i[t±s bfeo 



ffiSWJ* =11- ' X100 
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3 ^ im^^(D^s^^m.mn^ 



^//TS l/'J W *^ 


1 UjiilVI 




lO^iM 


6 


87 


40 


78 


7 


88 


44 


88 


8 


75 


45 


95 


11 


69 


46 


87 


13 


65 


48 


51 


22 


75 


58 


60 


23 


100 


60 


51 


24 


79 


63 


75 


31 


57 


66 


65 


34 


74 







^4 m^i/^^cDmmmpmm 





mmm {%) 








10^M 




IOmM 


6 


7 


40 


9 


7 


-9 


44 


11 


8 


-5 


45 


-9 


11 


-20 


46 


9 


13 


-4 


48 


0 


22 


7 


58 


13 


23 


-3 


60 


-14 


24 


5 


63 


12 


31 


7 


66 


6 


34 


9 
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> t !1 ?S b V -1' n y-J ^> 7^ 1; -^7 A • r U A A ^ » ( X -< 7 3 ) 
().6mg/().n5ml « S *r b o 7 B (3 . « W /N' U * > T' gP CD € * )«'J 

30(30 [Ute. 4°C. 10 ^r^iS-C^ Ufe±-a*ffiffl bfco ttMrSaW 24 
A^^7Bf**-e. IBlllIs aB> v-vhCDf^a lOOg fe f) O.Sml 

(mg/kg/day.p.o.) " (OH^* (?«) 



6 30 5 71* 

7 30 5 80* 
31 30 5 80* 
44 30 5 63" 
58 30 5 64" 
66 30 ^ 5 72* 

23 30 5 78* 



* P<0.05 p<0.01 
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\:j.±(DJ^oiz. -IS^ ( 1 ) -e m$n?)*^Bfl<b^t)tt. I C A 

M - K V c AM - 1 ^(Dmmmm^iro^mmmi'fm^Tfst :i t 
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t» :>}< CO «g BET 

1 . -fik^ ( 1 ) 

lt7S.ym. -CONH-4. Y(ia^^tiTlr>T*) ctl,^-<>-t?> 
if. ^7^b>^, I:^'Jv>if. ^□v>Il. 1 ,3 

Z(±-CH = CH-. -OCH2-. -OC (CH3) 2-> - 
NHCO (CH^) 2-^ - (CH2) n - (n{*0~3©^^) 
R ' liM^iS 1 ~ 4 cDi£giT;u:^ R Mi7j<mJl^ > }^mWL 1 
~ 4 0f£Siz;i/Jr;i/*. ^^IS 1 ~4©<£ifSz;i/3:3F'>;b;i/4^ii;u 

2 . -15^ ( 1 ) 



n 
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Zi*-CH = CH-. -OCHz-s -OC (CH3) - 
NHCO (CH2) 2-s - (CHz) n- (n(iO~3©Si{) =fe . 

R ' itmmm i ~ 4 cD^&mT R^\t7Kmm^. ^mm. 1 
3 . -M^ ( 2 ) 

HC(C02R')3(2) 

fb^ifetc. iC (3 ) 

02Nv„#ss^N02 
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H2NC(C02R')3 (4) 

4 . -IS^ ( 5 ) 



Zli-CH = CH-. -OCH3-. -OC (CH,) - 
NHCO (CH,) - (CH3) n- (nliO~3cDS^) 

R'ithh'a^i.^^ J^a^>m^^7f^t] X-m$ti?>ih^^t. 
( 6 ) 



r2 COsR^ 

(6) 
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^-m^ ( 1 ) 



5 . -ssji: ( 7 ) 



-ISSC ( 8 ) 





(7) 




wo 00/15604 



PCT/JP99/049M 



31 



- OCH2-, -OC (CH3) 2-. -NHCO (CH2) 2 

- (CH2) n- (nttO~3oM») R'{iM^gil~4 



COaR' 



(9) 
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